We report a case of a patient with a major complaint of left lumbar pain, diagnosed with bilateral renal angiomyolipomas (AMLRs), with the most voluminous lesion of 6.2 cm in its largest diameter, underwent endovascular superselective arterial embolization with microspheres. The AMLRs are rare benign tumors. Most are sporadic, while a minority is associated with Tuberous Sclerosis Complex (ETC). The AMLRs larger than 4 cm must be treated due to higher risk of complications, especially hemorrhagic. A selective arterial embolization (EAS) is an effective and safe treatment for AMLRs.
Introduction
Angiomyolipomas (AML) are rare benign tumors that account for 2% to 3% of all renal tumors [1] [2] [3] [4] [5] [6] [7] . They are twice more frequent among women 1, 5, 6, 8 . Most are sporadic, but 10% are associated with tuberous sclerosis complex (TSC) [1] [2] [3] [4] [5] [6] [7] [9] [10] [11] . AML are hamartomas that contain fat, blood vessels and muscle fibers [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Selective arterial embolization (SAE), an effective and safe treatment of renal angiomyolipomas (RAML), 1, 3, 5, 6, 8, 10, 13 is used in the prophylaxis of complications of high risk tumors, to contain acute hemorrhages, 1, 2, 4, 6, 9, 11, 14, 15 to delay invasion of the renal parenchyma 1, 2, [4] [5] [6] 8, 10, 11 and to reduce bleeding during surgery as a preoperative adjuvant measure 9, 14, 16 . The authors describe the case of a patient with bilateral RAML treated with endovascular superselective arterial embolization using microspheres.
Case report
A 55-year-old man presented with a major complaint of moderate and sporadic left lumbar pain. He denied any previous hematuria. His only systemic comorbidity was controlled hypertension.
He had been followed up by a urologist for one year due to a diagnosis of multiple RAML. Because of the The devascularization of the "target tumor" and the perfusion of the rest of the left kidney were confirmed by an intraoperative control angiogram (Figure 4 ). After the procedure was complete, manual compression was applied to the puncture site for 20 minutes.
Immediately after operation, the patient had moderate left lumbar pain, successfully controlled with analgesic drugs. No vomiting, nausea or fever was observed. The patient had no other complaints or intercurrent events, and was discharged about 24 hours after the intervention.
He was referred to an urologist and returned to the endovascular surgeon's office for evaluation on the 14 th postoperative day, when he reported no complaints.
A control MRI study was performed in the third postoperative month. Results revealed a reduction of the embolized RAML to 5.8 cm. The patient is currently under regular follow-up by his urologist and has reported no other episodes of left lumbar pain.
Discussion
In 1951, the term "angiomyolipoma" was coined by Morgan 2 . Most RAML are diagnosed incidentally because 60% 12 are asymptomatic 2, 7, 9, 12, 13 . Although at an unpredictable rate, 14, 15 tumors tend to grow 6, 12, [14] [15] [16] . greater frequency of pain and the size of the largest tumor, he was referred to an endovascular surgeon to evaluate the possibility of embolization. A previous MRI study showed nodular lesions with an important fat component; the lesions were found in the cortex of both kidneys, five in the right and three in the left. Based on those imaging findings, a diagnosis of RAML was made. The largest lesion measured 6.2 cm in diameter and was found in the lower pole of the left kidney. In addition to RAML, MRI showed a simple renal cyst in the right kidney ( Figure 1) .
Preoperative laboratory tests were normal. The patient underwent elective SAE for the largest RAML.
The procedure was conducted under local anesthesia and sedation. Vascular access was gained using the right common femoral artery approach, and a 5F introducer set was placed. An aortogram obtained with a 5F pigtail catheter showed that each kidney had only one artery with no significant atherosclerosis. It also showed hypervascular parenchymatous renal lesions, compatible with bilateral RAML.
A 5F Cobra 2 catheter was used for selective catheterization of the left renal artery. An angiogram showed a patent renal artery without wall irregularities or significant tortuosity (Figure 2 ). Superselective catheterization of the tumor feeding vessels was performed according to a road map arteriogram and using an EmboCath® microcatheter and a Segway guidewire (BioSphere Medical) ( Figure 3 ). One vial of 300-500-micron Embosphere® (BioSphere Medical) was used for the embolization of feeding vessels. There is a correlation between RAML size and the appearance of symptoms and complications [1] [2] [3] [4] [5] [6] [7] [8] [9] 14, 16 . The most frequent sign, in 85% of the cases, is abdominal or lumbar pain 1, 6, 7, 10, 13, 16 . A palpable abdominal mass 6, 7, 12 is found in up to 53% of the cases, 7 and anemia, 6, 7 in 21% 7 . Retroperitoneal bleeding [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] or macroscopic hematuria 1,2,6,10,11 may also occur. Large tumors may affect other organs and cause anorexia 1, 10 . Although unusual, renal parenchyma invasion may occur and lead to renal failure [1] [2] [3] 8, 10 . . Calcifications, typical of more aggressive tumors, are rare in RAML 2, 13 .
In these cases, MRI should be used for the differential diagnosis. For renal cell carcinomas, low signal intensity is found on T1, and high signal intensity, on T2, whereas the opposite is seen in the case of fat tissues 2 . When bleeding, AML should be included in the differential diagnosis of renal lesions, even if there is no evidence of intralesional fat, 14 as the presence of fat may be masked by tumor hemorrhage 6, 14, 15 . Its radiological aspect is typical, and a biopsy is rarely indicated 2, 13, 14 . As it is a hypervascular lesion, it may cause hemorrhage, which, however, rarely affects treatment decisions 2 . Angiograms show anomalous vascularization and the formation of new vessels and microaneurysms 2, 4, 7, 9, 11, 15 . Vessels are more susceptible to aneurysms and rupture because their walls have few normal elastic fibers, 1, 2, 4, 7, 13 and their muscle layer is replaced with dense fibers, 2 which explains why the tumor may hemorrhage easily 1, 2, 4, 6, 7, 11, 15, 17 . Of all RAML, 94% are asymptomatic, 1 . Sporadic RAML is usually a single tumor. When bilateral, as in our case, TSC 2 should first be ruled out, which had already been done by the urologist in our case.
The criteria for intervention are: diameter greater than 4 cm (3.5 cm for some authors) 1 4, 6 . Embolization of these lesions was described over 20 years ago 4 by Lalli et al. 17 Currently, RAML are obstructed. The lack of particle homogeneity may also lead to inadequate penetration of the agent into the most distal points of the tumor vessels. The calibrated microspheres are easy to handle. Their dilution in iodinated contrast medium and the use of zoom resources make it possible to control the flow of the embolization agent during injection, and, because of their regular surface and size, they rarely obstruct the microcatheter. This agent was chosen for our case because of these characteristics.
There is no consensus in the literature about the superiority of any specific embolization agent in the treatment of RAML 4, 8 . The choice should take into consideration the surgeon's familiarity with the embolization agent and its availability in the service where the treatment will be made.
Up to 32% of all tumors treated with SAE may continue growing 4, 9 . There is a positive association between the degree of tumor volume reduction after SAE and the percentage of fat in the RAML 8 . Tumor reduction should not be used as an isolated parameter when evaluating the efficacy of embolization. Assessments should take into consideration the disappearance of symptoms, 1, 4, 5, 9, 15 tumor growth arrest 1,4,5,9,13,15 and the absence of hemorrhage 4, 5, 9, 15 . Some postoperative complications of RAML embolization are the postembolization syndrome 1,2,4,9,13,15 (85%), 2,13 renal abscess 1,3,9 (5%), 3 pleural effusion (3%) 3 and puncture site hematoma 3, 4, 15 . Lipiduria is a rare complication assigned to the liquefactive necrosis of tumor fat tissue 8 .
Conclusions
In most cases, RAML are sporadic benign tumors. Tuberous sclerosis complex should be ruled out when the patient has multiple and bilateral tumors.
RAML larger than 4 cm should be treated because of the higher risk of complications, particularly hemorrhage.
Studies in the literature indicate that selective arterial embolization is safe and efficacious. treated using embolization for different reasons: prevent spontaneous hemorrhage, stop active bleeding, delay progressive tumor invasion of renal parenchyma, 8, 14 and act as a preoperative adjuvant therapy to decrease bleeding during surgery 16 . 4 as well as the combined use of materials to improve the effect of embolization 4, 5, 8, 10, 14, 17 . Each agent has particular characteristics that define advantages and disadvantages. Alcohol, for example, penetrates to the capillary level and promotes irreversible ischemia; its low cost makes it affordable for treatment in public health care settings in developing countries, such as Brazil 9 . However, its embolization may be unpredictable because of its radiolucency and fluidity. Although not necessary, 8, 10 some authors recommend the use of occlusion balloon catheters for its infusion 9 because they make it possible to control its dispersion in the organ that receives embolization.
Another strategy is to mix alcohol and lipiodol, because lipiodol is radiopaque and, therefore, facilitates the accurate control of the flow of material and increases the mixture's power of vascular occlusion 5 . Coils should be used carefully because, once released, they block access to the most distal segments of the vessels that may have to be accessed again in early or late repeat interventions. Rupture of aneurysms in RMAL after embolization of distal segments have been reported and may be explained by the fact that when the vessel is occluded distally to the aneurysm, the pressure on its walls increases, which predisposes to rupture. The implantation of coils inside the aneurysm or close to it may prevent its rupture 4 . One of the disadvantages of PVA is the size and shape of its irregular particles, 9 and special attention should be paid by the surgeon because the microcatheter may be
